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2fl (/S1U/S0) £.lZLfetf^T7t-A-7U-&&m-f5r*£.f&VT : £tl 

-rti^it/gB^K m2CD^--^-7d-^mm-^mij^^e>m*-rs5 i 3-^ 
la^i, ^2(z>^:inl£^ofDffi^;i:icAij^^$4xsm3©^in^i:, 

Itffa^l, f 2, ^3CD^:inlt^0dr^ y -ffl##A#3ft5£4©£iDlM* 

mmmza>±MW^(omm± (SO) £1*38^4 ©£fln*|£#©frffi;& (Si) 
fccfctf*^ U -ffi# (S2) £;fr£>igr3l:i£u =/s 2 n (/siu/so) £ v 
= S2D (SIUSO) tJcbfc^oT^-A-^n-^mM-^^^LT^ti 
S: 1*1321 1, i2©t-A-7D-Mffffi^A^ffi*t5f3-^ 
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mi. ^2©>r-A-7n-^aiM#ai*^i:, 

trffBm3©^ilim^©^m* (SO) fcfcfrffij£4©£;(to##©ftlffi* (SI) 
fcitf^y-ffi* (S2) i^f,^u=/S2n (/S1U/S0) i: v 
= S2f1 (S1US0) tlCbfe^oT>r-^--7D-^m##&^bT^4x 

^*i&taism 1,^2 -7 n -^mM^ffi*^^ ^m^-ts^n - ** 

£ 1 5 ©fr^AsfrSgH^ , 

fill, »2©tf-^-7n-tftffi##ffi:fcS8^fc, 

ffffBfg 1*^15 ©If ^AASB^KiAA^-eti-^tiggiKS l^^5ffl 



1 9 
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f«iB7> K$*- hoffiTJ (Pi A) fctMB44inJM&©fttffl:& (pib) £<fct>* 

*-vy-ffi* ( p 2 a) t:Mmm5<D±Mnm<D*vv-mj3 (P2B) 

WsM^u= (P2BRP2A) U C (P1AUP1B) ] fcv=/P2Bfl/P 
2 API (/P1AU/P1B) £KlLfc:tfoT;rwt-7n--tfcffi'©#«:£j*l/ 

i2©t-;i-7D-MffM?i:> 
lulE^l, f|2<0«F#AA3B : ?-K:AA3^-€-n-?*lK«JS*lfc^l, SH2<Z>>f> 

BuSBIl2^^m4 ©^r-vy-A*^fe«J:0Bufami, f 2©>f>^-^©ffi 
^ICA^^^ti^tl^^tl^m 1 fg2 ©^SD^i:, 
BtflHm 3 g>£ 5 ©^AASB^JCAAitfSBRS tlfc» 3 ©^iDSf§i:> 
fffSEffl 3 ©^DnffSosftiffi^jtcAA^SIIS *i£ffl3 co>f > A- # 

ttmms <D±taM-%&<D*v y -m*icA*^^^tife^4 # t> 

lalH0 1 , 2 <5Q^in#^©5ftl ffi * i: 3 <D 4 > A - # © ffi* # A* 2 ti -6 ^ 

trria^ i o=¥^ y -A*^i:tfffa^4 ©^m^fnffi^ii^ATjic^^ 
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I&SE7> K^— (PI A) £frjSa¥#nlMt©fnffi7J (P1B) fc<fctf 

^r^U-m* ( P 2 A) tmm&5(D±lJQW%§<D*vV-&J] (P2B) £.frb 
l&IS;u= (P2BDP2A) U [ (P1AUP1B) ] i:v=/P2Bfl/P 
2 AH (/P1AU/P1B) ^CLfctfoT^-A-^U-^aMg-^fc^b 

an, ^2©>r-A--7D-^m#-^m*^i:> 

mmm i ©^in##i©fam^^Bffia^2 ©^w^©^m*t^A*$tisr 

IffSH^ 3 ©^iD^CDfafe J: t>*3f ^ U - ffiTJ £ # A7J $ © ffl*#t&fBSI 2 

[»*^3 7] t-;t-7n-ftifnittli fr&so^y'-AASB^fc 

mrnm i#&&3©**y -ATj^icATJ^^^^n^^tifen 1 ©^ia 
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ffjfBfg 3 ©£fln JM»©fD33 <fc t>*3p -Y y - & # £ #A# £ *U ffiTJ ftfiB3& 
^•£> 

i . ^2 ©^^©^ffi^htuga^ifnm#lo)fam*^A*$ tis^4 

ifrfH^ 1.^2 cD^in»»©^^ v-mtitimm^mm^(D^^ y -m^j^A 

*&8B»4 y-m* (pia) i:t&SHS5<z)^inB^®^im^ 

(piB)^it;^-v'j-{tsij (P2) i:^f>m^u=/P2n (/piau 

/P1B) i:v = P2n (P1AUP1B) fclCb^ott-A-7D-tffi 
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[f^3 9] ^-;1-7D-TO(t mifrt>f&4<D*vV-Ajjm 
fffSBfl l *^SH 3 ©^ATJ^lcA^^^ti^^M^tifc^ 2 <z>£ini¥# 

mmmi <D±Mn.m<D*v u-m*icA*^^$tifeii3©>r>A-^h. 
la gam 20D-r>A-#©m*£ t« fam 2 © £#DH3#©ft! &± t. mm^mm^cD 

mmm z<z>>(yA-&<Dm±}i mwm 2 <o ±wnm © * v y - a* # £ tm^na 

BtfiBm4©^ic^©^^ y -m^ (p 1 a) i:itffam5<z)^m^<z)5mm7j 
(pib) fc^tf* ^y-m* (P2> ^?,iii^u=/P2n (/piau 

/P1B) tv = P2fl (P1AUP1B) £lCbfc#oT;tf--A-7n-&ffi 

tftRfiDfiF-^AAfig-^ii, 

% 1 > f£ 2 <D7- & if v V Kii^h. 

t&ea«©^^y-A**^t^A**^cAAans#^&iftffistufc 
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0"T?^2^-#fcfy h# 1 (k = 0, 1 = 1 ) (DH£KiE(D* — A- 

f 1 f - ^ tf ^ h*U 2f - ^ 0 (k=l, 1 = 0) <Dt^lZ^(D 

m&m.4 i] ^-A-^a-^m^tt. mi. mzo^-t^y na* 

f$ 1 ^ e>m 5 ©^'ftA^SB^fc, 

ttflHm 1 5 <D^#A*^tCA;d#*4x^g^£ 1 fr*>m 5 © 

t«ga^4©±inm^©^r^ v-m^j (pia) i:irfss^5©^jn^n©5^ffi^; 
(pib) fc^tf^u-ffi* (P2) t^e>ifeai^;u = P2n (piaupi 

B) i:v=/P2(1 (/P1AU/P1B) i:{Cbt^otf©^K ^2©ffi 

i«fBgll<Z>-r-#^y hA^^-icA^^^$^^m6©^>/1-^ i:, 
iai3ffl2(D-r-#b^y bA*^lcA*^^$n^7©-<>A-^ i:, 
' itffB^n-^©^l ©ffi^j^A^J^tisms©^ >A-^i:> 

^©m^tcA^^^Stife^i ©T> K>f- 

2 4 (1}|£#2 00 1-3 0 5 8 5 79 
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[fM4 2] t-^-7D-tlfiM, «1, 312©^-*^ y hA# 
f l^f>!4 <z>3f ^ u -AASB^i:, 

tufa^l, m2 0D?IF#A*^lCA^^n j ? ? tl^$tlfemi. f$2(D4y 

B&fB^i, m2(D±tian$£(D*rvv-mi}}im4<D'( yA-z(D&±>i*xii-z 
tifiB*4©^iniHB©^r^y-ffi* (pi a) hiatal! 5 ©±ftj#rti©*nm;fj 

(P1B) &&Zf*rVV -ffiTJ (P2) ^^l3^u = P2n (P1AUP1 
B) ilv=/P2fl (/P1AU/P1B) ^iCbfe^otf©^l, f&2tf)ffi 

tuI3^3-#*CDfl2©ffi##A;fr£n5fl8<ZM t> 
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ttfia^2©r> K^*- h©m*i:^n-^©^2<z)m*^A^$ti^©^-^ 
Miam i ■*» %m 5 ©f^A^^-ic A*^*n^*is»s nfc^ i & *>m 5 © 

toSam i ©3r* y -A*5§5^iiSafa^4(Z)^in#^Ofoffi^i:^A*lc^$ 

i&iami©T> k^- h©m* (pi a) i:iffia^a#^©fpm± (pib) 

SJ:tKdr^y-tti^ ( P 2 A) ^fffSBfg 5 <D±M%^<D^^ V ( P 2 B ) 
£^£>^3l5£u = (P2BHP2A) U [ (P2BUP2A) fl (P1AUP1 
B) ] ilv=/P2Bn/P2An (/P1AU/P1B) illCLfctfoT^© 

ttfiH^ i a?- %\±v bAti^izAjjtfmmz ntc'm 6 <zm > a- * 

ftriBfg 2 gd^- # if y h A^aB^KAatfSSRS ftt~m 7 ©>f > A- # 
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mmm3(DT> K^- h©m*ii^n-^©^2(Dffi^^A*$ti^©^--A 
- 7 D - ^ ffi « # £ ffi * ^ £ 2 (Z> >T 7 - h iL £ A fit § ^ £ & # 3£ £ £ ft 

5 iclB*©^ -r # ;i/ ^ w ;i/ # „ 

m 1 & m 5 (Z> * -V U - AJlH$&* t , 

£ l ^ 5 (D^-SHCATJ^ £ . 

fgi, £!2cD;fr^-:7n-&m#-s§-ffi7j3gH^, 

tulBfg 3 £>3I 5 <D^#A;fr^&C A7J2 tlfc^l 3 O^iO^H i:, 

fufafg 1 ®^r^ U -A;M^£iufE2l4 ©±i»lir«©^Iffi*i:^A*lC«!«S 
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mm&KDry \?>f- va>&j] (pia) tmm^rMm-^omm^ (pib) 
( p 2 a) nmmm5 0±Mn-^o^^v-mi] (P2B) 

il^e>ta^u= (P2BDP2A) U [ (P2BUP2A) fl (P1AUP1 
B)] i:v=/P2Bfl/P2An (/P 1AU/P 1 B) £ tC l^otf© 

ttfSe^ i ©t 1 - *yzv hAJ33$*KAj3tfmM2ftfcf& 5 ©>r > a- * 

ttff2^2<7)v ; -^tf>y hA#^tcA:W^£*ifc^6 0>f 

MSa-r 3- #<Z)fg 1 0ffl3&#A2j3*i*& 7 <ZM > 

faiB-r n - 2 © ffi## A^J $ ti -5 & 8 <z> > A - # , 

*©m*K:A*« t «ittStifcS2 0T> Ktf - hfc. 

t«lESl6©>f >;1-#<Z)ffi;fr£3ill 0^-#lfy hAM^ilf 7®^f>/1- 
^©ffiijlcA^^tliSStifciSS^T^ F4*- ht. 

mmmz&Ty F4*- h©m;fr£^n-#0m<£ffi;d#A;fr3*iIE<Z>^-^ 
-7n-ttlfi^*ffl*t«* 1 <D7tTtf- h fc, 

[00 0 1] 

2tc?8^^ T*-f /l/*tC«*K flfCt-f K (bi-quad) "7 

>r ;i/ # ic £ w s * - a - ^ n - mm <j> ^&mm \z. m-t £ . 

[0 0 0 2] 

&o£o &*>T*%, 3c)feft©iSvvt>f *v F (bi-quad 
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[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] 

@34 (a) (b) Ji, -5 s -f *?#JlA4iJV ;^tt-A*-7n-^ 
[0 0 0 7] 

2 9 ffiffiE4f 2001-3058579 
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So Z.(D3%M%:7t - A - 7 U —i&W) -D „ 
[0 0 0 8] 

•frtb&o mtl&, -4^e> + 3 &T*<Dm*2<nmwL$ki%zm^T 2mm.T*mm-t 

[0 0 0 9] 



+ 3 


: 0 1 1 






+ 2 


: 0 1 0 






+ 1 


: 0 0 1 






0 


: 0 0 0 






- 1 


: 1 1 1 






- 2 


: 1 1 0 






- 3 


: 10 1 






-4 


: 100 








( : SB-^) <D&& 1 0 m 


tut 2m 


UC"e$>So +3© l-D±l*+4 



0 100) T'2bZ>t>K tff#3 \Zy h L,fr&V^£. TM© 3 If <y b bfr^T'^ 
&v^#>. +3 (oil) frb lmM-t&Zhlz^ -4 (100). -3 (10 
1) , -2 (110) £^fbi-&o -4©loT»-5 (10 11) T'& 

4fr*> l^^^S^^lC+3 (Oil). +2 (010). +1 (0 0 1) 

[0 0 10] 

&<Dm*mtfj8:£Zfi%%:?z>&?^&v^ ®3 4 (b) -en, e>*i & 

[0 0 1 1] 
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[0 0 12] 

02 9lC;i3^T, 1 a t 1 dttl y M/S/'X#, lb, 1 c, le, lftt 
[0 0 13] 

2 <Z>3S® £ «> JC J$ A 3 ft T V* 5 © T?, #Ifc2g©3S@# 1 SEW* 

-f ?;i/£*TT*&ftk£> ^gt^^o 

[0 0 14] 

Zl©t£$fc#R£> EEE Journal of Solid-State Circu its,vol.SC-2 

3 , n o3 , p . 838 , F i g . 4 . \Z % h ft Z> % © £ fflfc © J? - A - ~7 U - m 1& ih HI J& 1" & fc> 

n-#&ffl£ft5£* -2/7 b i/PxtizWZ-bft&fogmmzoizp^yJ'lsX 

[0 0 15] 

;i©lfrfm, x.*r )]/—*/ JTtf— b 4, -fei/^^5, lbfyhi/S?:** 

Id. r> h 6 lZ£-?Tmft2ftZ> 0 MS B fc-£©T©^y htf^StbT 

s-frbt&ffigk* i dicm^u &©Mlti*--f i aiz^y* mn 

T-&5„ IES1M£I$&C&, 7> K^f- h 6^^iy7 h 1 b ifcii 1 c© 

ffi^tf^^ffi^tiST^ /t - 7 n 7>F^-h6®aj*tt 
0lC&£ o 03 5 (a) £ (b) 02 9 ©»itt-;1-7n-«t 



3 1 
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[0 0 16] 

mm tfffim b j: e> t -r z> mmi 

[0 0 17] 

ffcfcfy MC&£;f WS*-:7n -#^ffiT£&V^^&S (03 6 (b) 

. 02 9 (Dm^-vit. mM-<D l-if >f ?;i/©&v^K:> iu^am-f #y 

[0 0 18] 

f 2©^Jl *-^-7n- 3Slfr<z>5l§£ #^s£ ic teR&it # & v^ 3 £ -e & £ 
(03 6 (b) ©ifflfrv^AW ?<K©?&^gP#) c t-;t-7n-^ftffla*ife 

[0 0 19] 
[0 0 2 0] 

[flfflSr^-r^feaxo^a] 

T©£y htIoTMt5^-^-7n-^ffi?Si:> iifaw-/t- ^ n -ft 
tc «fc »J IE© - A - v U - ffi $ ti ffi TJ-fi 5: iE<DS7vfil IC ©Jg 

[0 0 2 1] 



3 2 
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[0 0 2 2] 

So 

[0 0 2 3] 
[0 0 2 4] 

A*S*iS*-/t-7n- (ffife^ti) ^ffi^Si:, iaffig! l ©fa*#«©ffi:fc 

u y^#®tttffia*-A-7n--ttffl#a©ffi^jK:bfc*«oTA*snfciir8a8a 

[0 0 2 5] 
[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 

AiJ^- # #!f§ l ©A^Sg^KAASftS^i ©SHIMS 

*©ffi*jB«AAsn«^ u yfm&z. fata* u ^^ig»cDm*««A*sn*« 

2<Dt/y b i/^^t, fcfHBS£2©*/:7 b l/$?**©ffl##A#S*lSi&3©S/ 

2©s/7 b i/s?^*©ffi*^A*s*i««.2©ii»«i:, itfia^ y ^ ynn&©m 

*35i«A*Sti«*3<Z)«»*i:, t&8B*2©*/7 M/^4f(Z>fi**«A*sns 
£14 mm&3 a*/? b i/S?xi©ffi^A*sn6«5©ftR»i: 

. tusamu »2©#»#©ffi##A#s*u *©frffift#t&ffi£i©im»© 

£ 2 ©A#«^lcA#3:ftS«2 ©*»*£* Hrffi«4, ^5©IM®HiM 

A*3*i«i&3©fliilM&i:, t&ffi«3©iujS[*(0ffi*fc|{fiaS3 ©«»»©m* 

»K ^2©M{i}*fcJ:tff U £2©am*©**y-»*i:fm"&#l& 

•r*»3, »4, ^5©^f5t^iffiijfej:^m3, fi4©in»»©*-vy-m*ii 
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[0 0 3 0] 

2<Di/-7 b ffimf&2<D>yz? b l/^^«DWA*S^5f 3CQi/ 

^bl/^x^i:, fffgB^U ^^HIl^©m*^A^$ti-5^1©^iS[^i:. fitffafg 

m4<D&m$g£> mmmscDi/y bvp^^cDmti^A^^ti^m^^m^t: 
©^n© mjjftxji 3 *i & sg 3 ©ann^ i: , tugs^ 3 © mw^cd m^j t tffia^ 

^i(Z)SD^cDl|2«)A*^icA*^ti-5m5cz)iiii^||i:, tafHmi. IS 2© 
-^m^©m*{cLfc^oTA^J$tife|rfgH^l<Z)5>7 h l/5?;*.*©{B;fc«:jE* 

r=. i$m <d ic l t ffi -r z> - £ % & o 

[0 0 3 1] 

#^©facD#$ui. A*^-^^i©A^j^tcA^$nsmi<?)*n^ 

|fflBftI^©ffi*^A*$tie^l©i/-7 h l/S^x* mmis? b 
$<DlV,jji*AtiZftZ># V v luge? u vy°m&0)&J]1$A±>i*frZ>'m 

2<Di/7 b Ui?** mmm2<Disy b h>i?X#<Dltil]tfAj3t$frZ>%i3<Dis 

2<Di/y b \si?^z<D&±tfx±i*ti&&2<Dmb3&t.. mm? u vy°m$&<Dm 
^^A^j$tis^3©^tjtiii:. wm j m2<D*/-7 b i^y* a#£*is 
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m 1 . i2©MHffi*^J:t?f 1 ff§ 2 ©MS©*^ y £tu^£*?iJ?rr 
§g|3. 14, f!5©^ffcSffi;fr;fc<J:tm3, 214 ©^^©^y-ffi:*? tier 

- :frlCLfc#oTA#2*i£i&fi2Si§l ©2/7 h 1/ 2? ;*.#©&*£ IE tfcfcMI©-^ 
-filK @)£ L T ffi;frt- § ^ £ § c 
[0 0 3 2] 

*3gf$! ©#&©#££&, Ail'r-Zit'mi ©A#^lcA;fr£*i£3l 1 ©inirs 

ltfiain##i<Dm*^A*$tis^i©2/7 hi/^x^i:. ttriB^^M^^^ 
^©m^^A^j^tis^ y v -fm&t.. mm? y y^ia»<z)ffi**«A*sn«» 

2 ©2/7 h ]/VX*t.* ffim&2<Dis7 h l/2?^*CDffi**<A*Stl**3©S/ 

7hu^^^ trashy y^isK&©ffl*#A#3*is4&i©««Si:, 
2®i/7b i/s;^*<offi*3^A*sn-6fg2©«»*fc, Bsffia^ y ^ytms&om 

*#A#S*i««3©#»S*:, fjf3B»2©'^:7hl/2?;**©ffi:*#A#3ft* 
*M©«KSfc, iufaf|3©2/:7 h l/^**©ffi*#A#3JhS»5©fliatSi: 
. t9SB*l, #2©«»S©ffl:fc#A:fc3*i*»2©jtol|LSiu fu3B3l4, 15 

©«»s© a* # a* s n s £ 3 ©#nirs ii , mmm 3 ©mirs© £ tuiam 
(Dija&mt* mmm2(DMn&<Dmjj£ffiffli§^tfAj]Zft. tammjjtfit&m 

»lCDiD»»©*2<Z>AA«^K:A*S*lS»5©jBl|E#i:, ffflBfll, 12© 

«««ffi*^j:t]p«i. £2, fg5©miis©^y -m^ias^^irsfi 

3. £4. ffl5©^tfcSm;fcr;i3J:tfSll3, »4©2nM©3r*y-ffi:fc*:tifffiA 
7^-* tmzmi ©2/7 h \sP**<D*Pm* y 7ffi##Aj&3*i-5;*wt--7 
n-tfefflSfc&JMSU tfism* y y^HKftttUiB^-^-^n-tttlJSCffi^K: 
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bfc#oTA;fr$*ifcfrfiB^l <Di/y W*J7,Z<D$! t j]*:s&1zt=.\*&<D— Affile 
m a£ b T ffi ± "T 5 3 £ JC & <5 „ 
[0 0 3 3] 

*^<DHB(Z)#^^ ^-#A;fr$§H^ -r-#ffi;fr3gH^ jj--/t-:7n- 
&ffi#g<Z>ffi;fr#A;fr3*l5fll> f 2 0t-A- ^D-^ffifg-^A^J^i:. # 
-f^>^##^AiJ$tiSfll, ^2©SU^FM#A*^i:. ffi;frfg#£fa'l5i-t 
£^1©IS$§:#©£. ftSPM#£iB^3gl2cDga^#^££JMiiU l&fH^l 

) ©jraicfygEfl l , ^20D^--7t-7n-^m##A^^icA^^ti<&^-- 

y U -&&m^tf*- A- 7 □ - LX V* Z. £ fe^t" £. £ # A* 

' 3»lcA;fr£*i£'fg#£. JEO^-A-yu-^m-r illicit 0 £©>f-,tf' 

jc taia^- a- ^ n -tffitf^- ^- y d - tt v v - n %m-? t # k » 

>yM, itfSa^2MM#A*^lCA*$ti<5^-r ^ >y##*V\-f ( 
£fcttn-l^;i/) <Z)«§^lc|5ffB^2©fB'lg#a©^^i©^lci±tufBlli 

[0 0 34] 

^ 5 ©^A;fr^&CA£#**l^*i^£ 4x£fg 1^^5®^>A-^L 
fafBSg 1 fr£fg4 U - A^^fccfctfBtfSBffl 1 ^ 5 tf>-f > A- # Offi 

±MM^(ommt!i^At! $ ti s m 4 © ±tamm t . tuiam 1*^13© ±unw& 
ssf§ 5 cD^*n^n©5ftim*^A^$ti-5^ 6 (D^mn^n. mmf& 6 ©^ann-fi 
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mf&4<D±ton^<Dmmjj (/zo utmmme^Mm^^mmij c/zn 
fctrffa0 7 o^tam-^ommti (Z2) v-m* (/Z3) 

g|^; u =/Z3n (Z2UZ1UZ0) fcv=Z3fl (/Z2U/Z1U/Z0 

<d - a - ? u - & mm^ mijiett e> -r s ^ n - # £ & j^-r s r a & # 

[0 0 3 5] 

#A#3§H^, UK ^2©>r-7t-7n-^m##mi3^i:. tafBUi, ^ 

>7^-^oDm^j^A*$tism4co^iDm^i:. Busami. m2<D±tian^<z>* 

v u f!4 co>f >;t-#<£m##A2j£*i£m5 itriafM 

^©^m* (/zi) iitSism7o^nB^©jftimij (Z2) &&t$*vv-& 

f} (/Z3) t^?)il^u=/Z3n (Z2UZ1UZ0) ilv = Z3n (/ 
Z 2 U/Z 1 U/ZO) i:lCL^:^oT^-/t-7CI-^m#-^5:^bT-etl 

^*i£ttrS2fi 1, 12 a- 7 a -&mm^mzhm*fr ffi^-r - 

[0 0 3 6] 
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mmm lfr^ms on^x^^^mu^ i ©>r >A-*©m 
*nzAj]&*n?nmmznfem 1 ^ e>fg3 <o±mm-mn. mmm 1 ^ e>3§ 3 © 

©*^ y -ffisfr#A#£*i53H 5 ©^inlisi^ «tras^4 ©±jDir»©3r-* y - 

ffi#£:!tfsES!5 ©£inJM©5Riffi##A#S*ism l ©^fltJllSf faSBfi 1 © 

^inBH ©*^y-ffi;fr£ mimm 5 © ^flnirsi © ^ y - m # # a* 2 n s a§ 2 
mffi4 (nji«oioo) fre>*MBtM©±flm©*&ffi* (so 

) £fgl ©«J#lf§©5ftlffl;*; (SI) fc^2©^jDj|C»©^ffl* (S2) fcitf 

^y-ffl* ess) &*n-rtimo^e>si3 tfy hi:-rs-it»s:§i^ntLT 
4ifyh©«»«g* (z3, Z2, zi, zo) &ffi*-rs«jic#a^, t&SM* 

HC#SCE>flJ*3^&»3ffi^u=/Z 3 D (Z2UZ1UZ0) tv = Z3 D (/ 
Z 2 U/Z 1U/Z0) i:JClfc^ot^-A-7n-Mf^§:4^tT j etl 

^ix^ttfss^i, ^2©>r-A-^D-^m^#m^^?>m^t-s5 :r n-^ 

[0 03 7] 

* y -A^^tcA^^ttstifc^ i ©-f * taian i fr^ms ©=* 
•v y - A*»f:A*^ii§ tife» i (o&mw&t. ttfia^ 1 ^ e>^ 5 ©^f-^- 

A;«^33<J:tffuSafl4 ©-f ^ ©m*lcA7J*^ti^4x^^4xfe^ 2. 
fl3©£]&n3f2§£, fffgs^l ©^»*©5ftiffiAJCA*^S?«Sttfc»2©>f > 

ffffami ©^iD^©^r-Yy-ffi*JcA^^^3tifcH3©>r >/t 

f«fB^2©-f >^-#©m#£<fctFfrrS23|2, ^3©^^©5ftim* 
#A;fr£*i£!g4©:£inirsgi:, iafE3l3 ©>f >A-#©ffi;frfc jctf|&gBS£2, 

^3 <D±mw-m<D3rv y -m^^A7j^ti-6^ 5©^Anw^h. i&smm ©£#n 
nn©^^ y -m^iitrffam 5 ©^^©fnmij^A^^ ti^n 1 ©«n^ 

A*£*v<5fl2©¥;&nir2i^ 8HB4 (-MIS0100) frfeitffafi 4 ©ratine 
©fuffi# (so) tfi ©¥#nl^©*nffi;fr (si) am 2 ©*in*#©*DffiA 
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(S2) fc£tf3f^y -ffiTJ (S3) £^*i^*ifg0fr£m3 \z v h£-lrz>-m 
ffc£3l£l?bT4t?y hOM&U&Zk (Z 3. Z 2, Zl, ZO) fciBTJ-T 5$ifl 

BfflB^^©m^*^iia^:u=/Z 3 CI (Z2UZ1UZ0) 
= Z 3 D (/Z 2U/Z 1 U/ZO) £lZLfctf^T*-A--7U-tfimm-%Z 

[0 0 3 8] 

#Atj3IR^ » 2 ot-/^ - 7 n - ttffii^ffi*^ i:, tjffiB£i**& 

& 5 ©«F#A*S8^K1 A:fc#-t*l-?*iS8K3 1^6^50^^-^^ 
Btf 13^ 1^»40^>J- A**^ £ «fc # l**&5©>f> A - 

k:a##-£*i«issrs tifc» i a* e>» 3 (D&ftm&t.* tfcmm i&%ms<D± 
mm&<Dna m ± # k± $ *i & m 4 <d± tanm n , t&iBfg 1 e> £ 3 ©^inwsi© 
* -v y -m^tfATjs tisss 5 ©£in^#§£:, t&3B»4 ©^jn^fi©* ^ y - ffi 
* ttrfis^ 5 ©±jmws©5Sim*3{><A*stisfi 1 ©¥intM*fc, 1 ©¥ 
am**©** y -ffi#fc«naas 5 ©^aniw©*^ y - m##A:&3*i*»2 © 

¥fltJ#r#§i:> iflB^lC^IMffi* (SI) £MS22l2©¥;&tm:2S©ftJffi 
7J (S2) 33J:tf3r^ 'J-ffiTJ (S3) £^£>|&3S5£u = S 3U (S2flSl) 
i:v=/S3 n/S 2 ilfCbt^oT^-A-7D-Mf^$:^bT^tlf 
*i£i«IBfll, ^2©^-/1-^n-^m##ffi*3§6^-*^m*-rs-T I 3-^i: 
£ ^fll-T £ r i: £ ~? Z> . 

[0 0 3 9] 

*^©fifi©#^tt, ilA^l4CD^rt'J-AMK, ^1*^^5©^ 
-^ATJ^i:. ^2©^--^-^n-^lli'fi#m7J^i:, 1513^1, H 

2©^F#A7j3g^lcA7J^ j eti-rti^$tifc^l, 3§2©-f ItfsS 
ffll 2)^814 ©df^'J -AAS8 : ?-a3J:tft&ffl»l. f!2©-f >A-#©ffi7JCA 

SB^-lcA*««««!lStife»3©^inJ¥«fc, ltfSB^3©^inm^©>mffi7JlcA^ 

j^lgiKstife* 3 cD>f >a-# tufaffS3 y -kaica** 5 
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flti#3# n , tSiSB^ i © ¥ #n#^© * -v y - m £ t i«ga3§ 5 ©£in#2g © ^ u - 
m*^A*$ti-5^2©^^i:, Btffa^i©^in^©fnffi± (si) tm 

m?&2<D¥tia%^<Dftmi3 (S2) fc^^y-m* (S3) tfrb^miZu 

= S3U (S2HS1) fcv=/S3fl/S2i:iafc^ott-A-7n-^ 

^ e> m * -r s 7 s a - ^ i: §: Afi-r s ^ i: h -r s „ 

[0 0 4 0] 

14 y -A^^icA^^^-ti^n^sti^ i*^f4 ©>r 

£ , mmm i^^5 ©?r^ A^^fc £ xtmmm i*>^ffi4©-f>^-#©ffi 

ijfcA^^^tx^ti^sti^ ©£#d##i^ mmmi *^^3® 

£fln#Sl©faffi;WA;fr£n52i4 ©^jnnc«ii, tuiam i 3 ©£;&ijSE2£ 

© * y - ttijj-frAti 5*1515 ©^^si t . taiBm 4 (D^mmmo) * -v y - 
ffi7j^MSB^5(Z)^jn^cD^m*^A^$tismi ©^##ii:. i&iafgi© 
21© ^ ^ y - m^j i: Mian 5 <d^mw^(d ^'j- mtufixti tmz>m2 
(D^MUmt.. mmm i ©¥itu«&©f&ffl# (si) £§rjgBfg2©¥i)tm3§©fn 

ffiTJ (S2) ^J;^^r^y-ffi^ (S3) fc*^|&a^u=/S3n/S2i:v 
= S3U (S2nSl) £lCbfc#oT:T-A-:7D-^ffiM#££f£LT^*l 

i: £ A fit -t Z> Z £ * # m t: 1" 5 . 
[0 04 1] 

**&m<Dmo)mm^ mifre>fS4©3f^y-A7j3gB^> ^u^f 5®t 

-5§A7J$g^£:> mi. m2(D?t-rt--7U-%imm j f§rfttjf$i3-£, frj|E3l4©3r 

* y -A^T-fcATj^i^snfcm i ©>r - # ffrta i^e>fg3©3f-v 
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^^^J:tJfBtflHmi ©>f >A-^©ffi^lCA^^-€-tl j rtl^$tl^f|2, ^ 
3<Z>£in|t^§£. f&ffi«l©^inS¥«©»HJ*K:A*36i<«ittStlfe»2©>f 

fuSE^l ®^ini^©^^U-m*{CA^^^^tlfe^3(D-Y >A- 
BrrfEHI 2 <Z)-f # ©m^fcJ: tfi&8B»2. SI 3 0£#nlTS§Mlffi;&# 

A^j^tis^4©^io^i:, gfnHm3©-r>/t-^©m^fe<fct?Btffa^2, & 
3 <D±ton-^<»*^ y -ffi*^A*$tis^5 t&fi»4 ©^ad* 

»<z>=¥^ y -ffi^j^t«fB^ 5 ©^inis«©5mffi^A*s*i«fl i ©¥inJ*»i: 
, ttrgBm©¥a&am©*.*y-ffl#fct^ 

• A3ft*« 2 tfrfflm ©^inJS^ofBffi* (si) i:B&ga^2© 

* ¥flD**»©jBlffl:# (S 2) . feJ:Of#iry-ffl* (S3) i:A^iiSu=/S3 
fl/S2i:v=S3U (S2flSl) ^UlLfctfoTtf-^- :7 a 

^bT^ti^tiSrttfiHmi, ti2c?)^--/'?-7o-^m'fg^-m^^e>ai^ 

f £ n - 2* £ £ MM -t 2> z. £ & mm £ * 2> - 

[0 0 4 2] 

m 5 <D&^x±^\zxjii£*fr?ftm&i*ftt~m 1 5 ©>r > a- # 

A±ft* M^mm^ ntm 1 a* 3 ©^-annsi*:, trass 1 2^ <bfg 3 © 
^in»*©5ftiffiA* { AAs*is«4<D^in»»i:, t&aafSi^&«3©^«iJ¥» 
©=*^ y -teXtfAjiZ 5 ®^anj¥»fc, t«fSS^4 ©£fln*#©** y - 

ffi^j (PI A) i:ftflBm5©^in^||©?CIffiA (P1B) fciOMf-vy-ffl* ( 
P2) fc3^&aft3S5Su = P 2 (1 (P1AUP1B) tv=/P2fl (/P1AU 
/P 1 B) iHCLfc*«oT*-A-7n-*ftffi<g#*^bT-?*l^n«:tlfgB* 

1, ^2©^-^-7n-^m#^m*^^e>ai^-t-i>5 2 ii--^i:§:A#-t^ 

[0 0 4 3] 

*«W©<a©4#att. *1 *^^4©^r-vy-AiJ^il, f l*^f50f 
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e>^4 ©3r Y U - AiJ^n J: tffuiBm K I20>f # (Affile A;W 

• fiaWm(D*vV-&±! (P 1 A) i:BulHm5©^iDm^©ftiai^ (FIB) fcJ: 
tf^U-ffiTJ (P2) fc^?)ii^u = P2n (P1AUP1B) £v=/P 
2(1 (/P1AU/P1B) i:lcbfc^oT^-A-^n-^m##5:^bT 

- -5 Z H Z&Wlt 

[0 04 4] 

itfia^i^^^so^A^^fe^^Brffe^i^ej^o^^A-^^m 
^ia^©?nm^^A*$tis^4©±jD#fii: > mmm 1 A^f 3 ©^imw^ 

(pi a) Lmmm5<D±ttinm<Dmmjj (pib) fc^^u-m* ( 

P2) t^e>iS^u=/P2fl (/P1AU/P1B) ilv = P2fl (P1A 
UP I B) iHCU^^oT^-^-^D-^ffi^-^^^bT^n-^tl^fffSB^ 

[0 0 4 5] 
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•V y-A#^fcA;fr#&^£*ifcmi©^>A-#£, fffgami A^^3<0^r 
^ U -A*3g^cA**^iE$ ti^m l ©^in^i:. fafam l 5 <Dft& 

- nm<D*w -mil (pia) iLmm^^^Mm-^oym^ts (pib) as^t* 

^r^U-ffi^J (P2) ^^USsSu^P 2fl (/P1AU/P1B) £ v = 

P2n (piaupib) £{cb£#oT;twi-7n-l£m##££f&LT j e 
*~ £ fcJMi-r § r £ 1. 1 Z> . 

[0 0 4 6] 

3 ©^A^j^tcA^j^^en^ti^s tifcfi i)i)^i3 ©-r > a- # m 

AM^fr j etimmzftfr¥Mm-m& &xfmi <d±mw-^h. mm^ia^nm 
^tihmumi(o±Mn^<Dmmttii^Ats^^>yy^^- ht. mmyyp 
ff- v <D&j]h wm*Mn^v>*v y -m±mmmm i <D-£toW%s<D*v v -m 
ti n & Ati s ti^e <z> * v u - ffl^j # t&sa^ i © * - a - 7 n - & ffi 

^A^^4x^<7)ffi^^t«ia^2©^-A-7n-^m##ffi*^lc^$tiS 

[0 0 4 7] 
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±iaW^(D^m^^Atii)mm^tir=.m 1 ©-r tfrsiie 1 o^iniM* 

©3r ^ y -ffi^7CA^J*^^$tlfc^ 2 ©-f # irflH^AD^OfDffi* 

h © ffl^j £ fffia^anim© * v v - t mmm 2 © >r > a - # © m?j t # a* 

[0 0 4 8] 

A#$SB^ Hi. ^20^-^-7n-Mifa5iJ^t, fg2 
©**U-A#«^K:A#;tf**i«ig^3*ifc&l, ^2©>f>A-#h. Itf 
SBSfll, ^2<D>T>A-^C)m*feJ:tJ t BUlHmi *^m3(Z)^F#A*^lcA* 

tifc^iniwsfe <fc # » 1 ©^ftia** mm^Mm^&fcmj] 
n mmm i <D^tiQ%$s<Dm&jj t &ajd £ t > k$*- h t , tagar > - 
h ©&# tfrria^wiiti©* ^ u - a* t 1 <D±M%m<D*v u -m* t 
#a#$*v£©*-v u -m^j^i&fam 2 ©*- a-? n m?j3»ic^ 

[0 0 4 9] 

^4 ©^A^^JcA^^^ti^^^tife^i 4 ©^f>A-# 

tMass i & *>m 3 ©3f^ u - ATj^fc cfc tftugam i # 4 ©-r > a- # ©m* 
©e>t»6o©^tcA^7!)^ti^ti^$nfemi, » 2 ©manses mmrn 
i ^^30^ y -ATj^^cfc^itfiami ^^4 ©-f> a*- #©&#©? 
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i, ^2, ^3©^in^(Z)^r-vy-mij^A^j$tis^4©^in^ii, lata 
ms(D±Mn^<ommi] (so) t-mmm^cD^Mm-^comia^ (sd as^tf 

y-ffi* (S 2) t^^^S^u = S2H (S1US0) £ v =/S 2 H ( 

/siu/so) h\zhtc.ft^T*-x-yu-ifc&m^*&f&\sT'tfr?ft*. 

mmmi. ^2©^-A-^n-^ffi##m^^e>m*-rs-5 ; n-^ii$:A 

[0 0 5 0] 

-A^^lcA^^-eti^^^tlfcmi ®^*D^h. |fffam2^e>^4© 
^#A*5g^lcAi7*^ti-€ti^^ti^^2©^ijD^i:, Iafam2©^*n# 

^©^m*icA**^^$ ti^m 2 (D>r > a- & mmm 2 <D±Mm-^<D*v 

&^i,m3 <D±M%m<»**r u -m^tmmm 3 ©>r > a- # ©m^A^n 
s^4©^in#^t. tafam3(Z)^inm^©^aiiJ (so) tmm&io^ian- 
%&<Dm&ji (sd asitf^u-ffi* (S2) t^?>^a^;u = s2n (si 

uso) fcv=/S2n (/siu/so) £tcb£tf oT>*--r?-:7n-&m 

e> m ts -t z> 7 u - # £ & M -r & - t & # & ^ & „ 

[0 0 5 1] 
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tugBfSl, ^2©^^lD#f|©i:*t»b^Ct;^$tlTV^^V^ 1 -D(DtS^t. fuSBSg 1 

<D±Mn$s<z>mmj] (so nmmm^cD^Mnm^mmij (sd ej:^^ 

U-ffi* (S2) t^^I^u=/S2n (/S1U/S0) fcv = S2f| ( 
S 1 US 0) £lZhf~tf^T*-A-7U-femm^*&mLT*n^ft*mm 

sn 1 , 312 a*- a- 7n -^m«-^ffi*^7b^m*-r-&-7 i =i- &&m-t 

[0 0 5 2] 

-^A^Sg^i:, mi. m2©^--A-^n-^m##ffii3^ii, IfffB^i^^ 
2i^^m4:(D^Aij^izAij^n^timm^tir=.m2<D^MM^ii. Srfia 

^l©^in^©ftim^lcA^;^is^tifemi©-r>A-^i:. fafiEfll tf>£ 

annsi©* -v u - &,jjizA±itfmwiz nr^m 2 <dj % mmm 2<d±m 
m^nunoj nmmm 1 <o^Ati^t.mmm 1 ©>f - ^©m***A*ic 

^^ti<5H3©^in^i:, BfffBH2, f&3©£#n3r^©**y--ffi:fr£ftfia 

TFumij (so) iiitrfHm4©^M^©?nai^ (sd &&tf*cvv-mti (s 
2) ii*^igrs^:u=/s 2n (/siu/so) tv = s2n (siuso) 

[0 0 5 3] 

-^A^^-i:, mi, 1 2 0^-^-7 □ -Mi fffiMf mmmifrb 
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* * v - £ mmm 5 ©^annsiofti m^j ^ #a± ¥i& *» 
tfriar> k^- (pi a) nmm^uaBmcDmmjj (pib) 

t^^r^U-ffi^ ( P 2 A) £mm&5<D£:1ian.$£<D*vV-mtl (P2B) £fr 
£>l&3S:i£u = (P2BDP2A) U C (P1AUP1B) ] tv=/P2Bn/ 

P2API (/P1AU/P1B) i:{cbfe^oT^-A-7n-^ffi'B#S:^ 
[0 0 5 4] 

2©^F#A*^fcA^J*^ti^^$tifemi. !2©>f>/1-^^ fuSB 

^2^^,14©^^ u-A^^fe^t^Saiam, m2©-r>^-^©m*icA 
u-m^tm4©-r>A-^cDm^^A^$ns^5©^in^i:, t&ia^i© 

U -A^agN^ttiiBfM ®^Jn#H©5fDmiJi:^A^lc^$tifer> K^f 
- hi:, ifriBm4©^tin^©^^u-miJ^tfftB^5(Z)^^©fiim^^^ 
A^^-s^Mim^ |fffar> F¥- h©m^j (pi a) nmm^tiaB^oift 
(pib) fca:t>*^^u-m* ( p 2 a) £tfcmm5<D±inn-%s<D*vv- 

ffi* (P2B) i:^e>^S^u= (P2BDP2A) U [ (P1AUP1B) ] 
tv=/P2Bn/P2A(1 (/P1AU/P1B) £lCL£#oT;fr-A- 7 
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^ag^** s n - # t z^m-? $> ^ n & mm t -r & . 

[0 0 5 5] 

#2S3)!c9f[fi©#$tt£, igifrSI&scD^y-AsfrSg^i:, -»i 3^&jS3 ©fiF 

k§3 o^A^sg^KiA^^-eti-rtiisitfKsnfc^ i#e>&3<z>>f:/ 
*jcA^-en-rni^«!S*ife»i. ^2©^j&nm#§ii, tfriH» i ®^inff#© 

^ffi*.^l&IB»2©^l¥#<0fnffi*fc^AAS*iST> K^-hfc, BfffBT> 

" t&ffi»3©^»'iSC*©^J:0P^iry-ffiAfc*«A*S*i-e©ffl* 
tfiafBfg 2®t^-7n - tfeffi^ffi^Sg^tctgl^S *i* 7 7*f- h i: & AM 

[0 0 5 6] 

^^3©iJf-^A^J»lcA*^ j eti^ ? ti^$4xfc^2<Z)^iDlC^^, frjgBfl2 

> K^f- hornet i cD^j&n»«©*^ y -mtit mm&2 <dj 
«^K&tt3fts*3 ©^juim*:, iaia»3 ®^*n#«(Z)5ftife y -m 

[0 0 5 7] 

*»9!©«fi©4#«tt. f|i*^^4co=3p-vy-A*3g^-ii, ^l^?>l4 0i 
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i , H2 (D^mn^vftmti tMm^MMmvmmfttfAXzn&mi <D±mm- 
$g£. mmm i, ^2©^0#^©^^u-ffi*i:itffB^in^©^-YU-m^ 
^A*$tis^5<D^*nB^i:, Bffiam4©^in^©^^y-ffi^ (pi a) 
^ttfia^5c3D#*n^©fDm^ (pib) as £ if (P2) £fr?>tt 

aSu=/P2D (/P1AU/P1B) tv = P2n (P1AUP1B) £IC 
- 1 {fit ^{f}*^ f) ffi^t 5fn - ^i: Sr^fll-T * z. n znmn-t 
[0 0 5 8] 

m&mvmn&m*. si^e>^4©^r^u-A^^i:, ff§ifre>sg4MF 

* U-AA^ JcA*3y*ti^ti««5Snfc«i <0^ill*#i:, f&IHf! l £>Sg 
3 ©«F-&A*SB^lcA*3fii«-e*i-?*i»i«IS*ifc* 2 ©:£;&llfi:3§£:, i<rfESil 1 ©>f 
>^-*ffi*tt?fffi»4©^#A*»^A*C«iRS*ife4 E aD»»^, SafB^I 
l ©^iDJ¥»(Z>5mffiAK:A*^«lS*ife»2©>r >A-# i&fBfgi ©£#n 

ut»©#^ u - m*K:A*3^S!tianfe»3<z>>f t&fBf&2<D>f 

-*©ffi*fca&fB#2<D£*3w»©fdm;&i:t&^^ 

^4 ©^an»*fc, Kfflasi 3 ©>f yA— # <D&jj t. mmm 2 ©^jdimb©** u 

- a a i&sa^in J¥#© * u - ttt* 3^ a* $tisi5 ©£in jm* £ . t&iBffi 4 

©£i&#*©**y-ffi# (pi a) fcKfffi»5©^itoin»©flim* (pib) 

feitf^^U-m* (P2) i:^^a^u=/P2(1 (/P1AU/P1B) 
tv = P2fl (P1AUP1B) fc{Cbfe*«oT*-A-7n-ttffl^S4« 

UT-e*i-r*iS:ifria«i, ^2©^--A-^n-^m##m*^*^m7j-rs 

[0 0 5 9] 
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^ b&i&ZftfcTt- A- -7 u -m-^tf*- A-7n - $:^IT V* CUM 

hA^^-lCA^SIXSlll, ^2©^-^^^h (k, 1) ICbfctfoTlfll 
^r_^ tr . y h^0f^2f-^ h#l (k = 0, 1 = 1) (D££K1E(D*- 
A-yu-iz. miT-*^ V h#l 2?-*lJy b^O (k=U 1 = 0 

o 

[0 0 6 0] 

3r^y-A#*§H^ mi^£Sil5(D^fl;A#3»£, ftfSIi^^5®^ 
^Ajjffi^lzAjitf^ft^nmMZtifcmi *^i5 0^>;^-^ Miami 
2^1114 U-A^^feJ:t>*B&fHmi 5©>f # ©ffi^fCA* 

^^ti^ti^^tifemi*^m3©^inB^i:, f&ffimi^&^3©^jDJ¥« 
©ft ffl # # A:*; 3 *i & 81 4 © £an3§£#£ £ , sir iHH 1 3^ & » 3 CD^inH[» ®^'J 

-ajji!j««A*s*i««5©^iiinc»i:, t&fla»4©^iBi»»©^^y-ffl* (p 
ia) fctJrga«5©^ftiir»(Z)5Bim* (pib) as^tf** y-aj# (P2) t 

A^iI^u = P2fl (P1AUP1B) i:v=/P2f1 (/P1AU/P1B 
) ^iCLfctfoT^CDffll. ^2©ffi*^^t5f3-^i:, BtflBflltf)^- 
hA#^{cA##^£*ifcm6©-f ttf3B»2©5 !r -*tf 
y VX±i&ttX±1fiW&Zfr1t'miQ>4z/*-*t.. tufa^-*'©^ ©m 
*^A*$tiS^8©>f fc, fffgH"5 s 3-^ , ©^2©ffl*5^A*S*iS» 

9©-f>A-#£, tfflB*6©>f >/t-$cDa}*tl2©r-^ tf y hA*^? 
tH9©-f '>7t-*©ffl#K:A:&#&tt3*ifcmi©y>Ky- hfc, tfffHH7 
©-Y >A-#©m;fr£:m 1 <Dt-Z b Aliiffi J- 8 <D^(y A- *<D&j]iz 

AJjtfmmznfrmzcDTy k$*- h mami ©y> hofu^fc-xa 
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ytf-bt.* mmm2<DT> R>f- h 0ffi*i:f3-^0l 2 (D& JjtfAJjZ ft 
[0 0 6 1] 

AfiiftttAtiifzft'eft&mzftfcmi. m2<D>(>A-# mmmi-^b 

H4CD^-vU-A*^feJ;^BrfSBmi, H2©-r y A- 9 (D&j]KAJltf s £ft 

r=.m4<D4>rt-* tftmmi. » 2 3 ©>f:y a-* 

©ffi:fr#A#£;ft£SM©£;&nB3§£, ftfiEHl, !g2 <Z>£#nll2#tf>=ap^ U -ffi 
>b £21 4 ©>f > A- # (DfttltfAJj 3 tlSfg 5 CZ>£#[Jir2S itfgB^ 4 ©±jn# 

§l©^^u-aj± (pi a) i:B&fB^5(Z)±in^©fnm* (pib) 
•vu-ffi* (p 2) i:^e>i&gi^:u = p 2D (pi aup i b) tv=/P2n 

(/P1AU/P1B) £llCL£#oT^<Z)f!l> H2 0ffiA?:4itSf3- 

mm&i<DT-$\fv vxtimttAJ]-ftmwi-zfttz.%5<D'( yA-* t 

Wrn-Zom 1 <DmjltfAlJ2ftZ>m7<DJ yA-9 ilrfB-T r =i-^©^2 

05m*^A^$tism8(5[)-r>^-^i:, ttfSBH5©-r 2© 
bAJim*£^%(DjyA-9(D&ti\zAJ]ftmM^ftt=. j mi<Dyy 

(DjyA-Zn&jjKAjiitWgi-Zftt^zvry K^- h iuSBf&i (Dry 

vtf- b&mj: t^n- #(Dm i (D&jjtfAj]ZftiE(D*-A-7u-&mm^ 

SffiiJtSf 1 ©try- h tafH^ 2©7> F^— boffl^jii^n-^©^ 
2 © ffi * # A# $ tirft © * - A - 7 n - ^ffi^# £ ffi* 5 3£ 2 © y f- V t 
ZM^ffi? £ 3 i: £ #®t £ "T § . 
[0 0 6 2] 
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#283B©ffi<Z>#$Ui. mi. «2<z>5=-*i^ hA#3»£. ^l)b^I5© 

3^**i-?*i«i»a 1 ^ e>m 3 ©^in^ £ . tfrfsm 3 ©^inmii 

- # A2j £ *i S m 5 (D^riD^ £ . m fam l©^^'J-AM?i: fulBm 4 
®^*n^<Z)jFlim±(fc^A*lc^$tifemi ®7> K^- hi:. mm$$4<D± 

mw^<d *vv-mj3t tuiam 5 <D±tian%£<Dftimj3 1 #a# $ ¥$am$& t 
. ilaism i o>yy F^*— h^m^f (p i a) fctffsB^in^#l©jftiffi^ (pib) 
fcitf^U-ffi:*; ( P 2 A) i:tusHm5©^*D^c?)3p^i;-ajij (P2B) 
tfrbWsm&u^ (P2BHP2A) U [ (P2BUP2A) f| (P1AUP1 
B)] tv=/P2Bfl/P2An (/P1AU/P1B) £ IC Lfctfo T ^£0) 
mi. m2CDffi*S:^-rS^=i-^i:, BUBBmi©^-^lf^ hA^-?-lCA 
:*#^£*i£m6tf>>f fufsm2<z>7 ; -*bf*/ hAM^ICA*^ 

ffi;dlcA;fr#^£*ifcm2tf>y> F^f — h Busam7©-f >A-^©ffi*i: 

mi q>^-z\zv v xij^ums <da y a- * <D&j]izAJji$mnzfrt=.f£3 
<ory f^- hi:. i«rfam2(Z)T> f^- h^mijii^n-^^mi ©m*^A 
*^tiiE©^--A--7n-^m#-^$:m*-r-2>mi o*T>f- h£. iusam3<z) 

T> F^f- h©a}*i:fn-M2©{fjMA*StiA©t-;t-7n-^ffl 

[0 0 6 3] 

mi. mzo^-Z^y hA^^-i:. ^131)^15© 
^t'J-AA^i:, f i^6i5©IffbAMfi:, mi. I2©t-;t- 
7D-i{l}i#ra^i:, liffBmi. m2©^A^^-icA*^-?-ti-?ti^ 
$l£*l£mi. 1 2©>f>A-^t, ffffHm2^e)m4(D^r^ U-A^^-^i: 
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£anns§ n . tuia^ 3 e> n 5 # Aijasmc a* $ n &m 3 (D^uaW-^ t , 
faiafi 3 ©£#n#f£^©*nffi:fr&cA;fr#^£ *i£fS 3©-f>^-^^, tfriaig 3 

£ 2 ©£flnim©fnm;frfcSg 3 ©>f # <D&M~A±i* *i* ££4 ©^iuDc 

5 <D±tanmt. ttfiam i©^y -A^agB^iuiasM ©^in»» 

^u-m^^taga^5co^in^©foaiiji:^Aij$ti-5^in^^. tuiafgi 
■• ©r>K^-h©ffi* (pi a) fct&ga^iuffSoftiffiA (PiB).^i^ 
" y-ai^j ( p 2 a) ^Bffia^5©^m^©^-vu-m* (P2B) 

5£u= (P2BnP2A) U [ (P2BUP2A) H (P1AUP1B) ] £ v 
= /P2Bfl/P2Afl (/P1AU/P1B) fcJCb£#oT-£©iBl, ^2 
©ffi;fr££f&-f ftrgHgll©^-#fc^ SA^^ICA**^^ 

*ifc££5©>f iQgE£2©^-#l^y NA:fc*^fcA#*«i£ttS*ifc 

iagB^:2-**©|g2©ffi:fr#A:fr£*l£3l8©^>A-#£:, t«§B3§5©>f 
>/t-#©ffl:fci:ig2©7=-*l£ y bAM^ili8©>f >A- # ©ffi;frlCA:fr 

#b?-/ hA*^i:^7©>r>A-^(5Dm^lCA^^^Stlfc^3(Z)T> K$* 
-hi:, ifrfBSfl2©y> F>f- h^ffi^i: 7=3-^^1 ©ffi;fr#A;fr£:ruE© 
tf-A-? a ffi;fri-£Sill <D*7tf- bH. iasBfg3©7> 
h © ffisfr i: t= n - **©fl 2 © m^j # AiJ £ ti^ © * - A - -7 a - £ ffl * 

[0 0 64] 

/i/*tci3v*T, £T©#ffc^©m:fr tinlfcsg©* ^ y - (ffi±tf) ffi;fri:^e>£ 
ct, fS-f|£iES;£km©«AiiIic* y -/^-ts^S^H^-rsziiitCcfc y, # 
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[0 0 6 5] 
[0 0 6 6] 

6, 5/7 M/S?:** 7 a, 7 b, 7 c, &jR4S8a, 8 b, 8 c, 8d, 8e, 

in^9 a, 9 b, 9 c, 9 d, * U *y zfM^t 1 0 , A- 7 □ -4£ffi^ 1 1 

[0 0 6 7] 

Cl*ie>CDe>*>, £&$m8 a, 8 b, 8 c, 8 d, 8eiCtt®2 2{C^ 

-ti^fctllJ&tfJBV^tl, JllW2§9 a, 9 b, 9 c, 9 d iCteH 2 3 IC^-f X O 
J&iag&^fflVA^tl, i/7M/^^7a, 7 b, 7 clZ itm 2 4 iZ^k-t^v^m 

[0 0 6 8] 

®22 iijisabfe^rao^ i ammmmuzm v^ e>*i£#m3i<z>#f&0r£&s 
r$*-K 2 4i*^>7xtfls-is^ytT mmwmmm >f-\*. 25«iif>y 

o 

[0 0 6 9] 

. H2 3Tf, 6 teT > K 17 tt£flu!¥«, 2 5 fe* 1 If y hi/ * T'fe 

5 0 A, Bli^-^A^J, Rtt'JtvhA*, Sli?am*, DCtt^^'J 

- (*&_ttf) ffi*-e*S. i©^r^U-tt. ^iDl¥»l 7ffl^'J-|BAS: 1 tf 
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[0 0 7 0] 

%>Z> B 0 2 41?. 2 5&1 \f.v M^5?;*#&&„ D&A;*J, Q«m*T% 

[0 0 7 1] 

02 2~0 2 4 ©@Bfn?jav^&*l<& 1 \*v V 2 5 Ctt, 025 IC^"T 

m & £ M v > £ z: £ # -e £ £ . 

[0 0 7 2] 

MT-fes. 02 5T, 1 6te>f 2 uttruvz K>f 

[0 0 7 3] 

02 2, 2 3 T*m^btl&G>£tia&fktZttL* m?L&m2 7 IC:^&CD£J§V^ 
rt^tS. 02 7f, 6 teTZs K^- K 2 1 ItTtTtf- K 2 4SX^X 
9 Jb-VfitYtf— hX*$>2>o A, B&^-^A;*}, Cltt^f^V-A* 

. SttfaffiiK C 0 li^p^U -ffi^T'fe^o 
[0 0 7 4] 

. r, s tt«9#iUg-£T?&S. 0lC^bfcAiJ7 ; -#. m^J^-^il, fflffim-%(D 

lf7K flHR#6l^y htf>#-£GD#>f $>^&03 0lC^-r o 
[0 0 7 5] 

[0 0 7 6] 
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o ki o opw-e&, * u y^iag&i o©ai*wi:s/7 h i b 

»»»9 d-ein»s*i*. im»9 d r> K^f- h 6{: iot, mm 
arm 9 d -^-^stc^Lv^^©^* h^j«r«ym'r4aB&i/T 

[0 0 7 7] 

i<Z>»4>©ia»tt, 0»K:J:oTJ*fcy, @2 2WiK( 

7hU^*7a©ffl*tH:, y^HHH 0JCA7JS*l*. WvJ 
U%k 1 0©ffl*wi:i/7 hl/^^ 7 bOfflTJ, -£*UC$/:7 h 1/*?** 7 c <z>m 
TJjCtt, tftf*lfiMKS8c, 8d, 8elC«J:oT, e>ftfc«jR#5£C 

*>*u 8 d n 8 e©ajAttin*S9 ct% &mms co&xuMn^s c©m7j 

[0 0 7 8] 

2 1 tttr^- 2 4ttX^X^^-S/7*^7^-h, 2 5ttl^M/^ 
[0 0 7 9] 

9 U y ^"IBtt- 1 0 fj y K 1 0 0 Oftfm&ftr jc, 1099^-9- p IC <fc o T 

*jJB-ffcS*i, ffiTJw&o (n-u^;b) ic&oTv^ 0 /WA^Kioo^ 
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Zifflt&ir&t:^ ffi^jwliA^J t & 1 # u y W<i 9 A/M bitted <Dlzte& B 

u, vj^WflifStiS. zir-e, u=Uov = O0i:t, IE©*-/*— 7n — & 
Mbfez:i:^U u = 01cv = 1©££, t©t-A-7D-l:Mlfc 

[0 0 8 0] 

(a) u = v = 0©fc£lC«; w=t, 

(b) u = 1 fro v = 0 <D£f*Klt w=l, 

(c) u = Ofro v = 1 (Dt^Klt w=0 

\Zlk<DV U v 9 <t> <DiL*>±tf U -e-fe y h 2 tl-5o u = v = 1 ©^B*^fci±li^ih 
3*iTV**#, 02 1 ©mg&-e&> _hffi (b) Ic^b^iifWfffrtiSc _hfS ( 

a) (Dmwm?K>nt=.m&\it, Mfflm-%o-tfnx*&t>±&2>$.T\ m^wktA* 

t £ 1 ^IM^l/Mbi^&tfHCfce. JifB (b) (c) 

[0 0 8 1] 
[0 0 8 2] 

T% ffi^tel^tt^&Sj^ tMI©^liMS B fe'it$:«5y EBt) a, b 
a©3f^ U f 9 d * U - m^J i tuS©^ 

-r^J^y FO^fS[^8 c, 8d, 8 e C&ffi* (M?rj#L3l©££&MS B) c, d, 
eh, ft £ < t&aa>it!3*» 9 b , 9 cCO^r^ U -m^Jg, h h tfAJlZ tlT V>»S 
„ m^^TCDA^^^n- Kit, iE^cD^-z^-^n-^mfi-^u, v 
2> 0 
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[0 0 8 3] 

h (msb) -frocDiL^jE&m. 1 ©t£:n©£re&£o — 2<ommmmt< 

l*5:totSy, O0t^»^IUOT*^S„ o£»J, 4f#tr>y hh^r-V U 

-ttii, iSc^fito, hzmlt. jE:ft©m*o'##j£ic&oTv^ 0 ^er*e, ^ 

&© If y h © MW&$ki$* ~ * - y D - & b #> e> tl -5 o 
[0 0 84] 

SllOA*©^^ a, b, c, d, e £Hif£bT, f, g, h, i £ 

-tflDt^ftmcrs. «F#KTy hfc^"T*fi*#Wtt, (-D *7 
t^Mi^(D^ (-5) KifcS. 5££fflv%T, 

S=/a+/b+/c+/d+/e + f + g+h+ i [1] 
Z = S - 5 [2] 

t9i-5;0T% S fcZtt4 tfy h©»fC** 0 S £Z©#tf y b £MS B£>e>, 
S3, S2, SI, SOf LTZ3, Z2, Zl, Z 0 © «fc "9 lC^i~ 0 
[0 0 8 5] 

H37tt, ©HJg^Btcfe^^#M^is, K©frzfc, Jt-A--7U-H 

© BB^ SrioVr ^HT? * § - 
[0 0 8 6] 

3©m^e>, JC©WZ#&;r-A-7n-|fcffi#-£u, v?:#«)<5»ai^ ( 
:/-;bfSffcic<j:£5£) it, r£©£?-e&s 0 

[0 0 8 7] 

u=/Z3fl (Z2UZ1UZ0) [3] 
v=Z3H (/Z2U/Z1U/Z0) [4] 

5 9 /Bfl4# 2001-3, 0 58579 
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ft (Wallace's Tree) i;^- ^.OMmtV U 
^^U-lCioT. AAa, b, c, d, e A;fr f . g, b, it 

(-5) ^MUfctt, K©fDZ$:#fe^ 03 7©iioi^t 

So (-5) fciniit-sickj:. ^©2<z)Mtm^i i o i £Mi*i£j:^<z>"T?;&& 

[0 0 8 8] 

mM(OAti(Dte*^Z&&0(Dm*:WLZ-Z>Z.}l\Z.t£Z> o A#& 3 ^« 

h&j£^i-SZl^{CS^^b^Vx 0 £oT, 1 8 £ 1 9 fcli*8M|lh*<&£. 
[0 0 8 9] 

^1 l©A*©e>^ a, b, c, d, e£-£-0>££> f, g, h, i £ 

tf-/h<Z>M#& (-1) 5fDS:^#S«bT*7-fe'y h&fltlxSo 3<DZ1 

S' = a + b + c+ d +e +/f +/g +/h+/i [5] 
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Z= (- S' ) +4 =4 -S ' [6] 

*A^gPT* 9 m&(DX% S ' i:Z«4 b<DmT*$>2> B S' HZO&ifybZ 
MSB^e>, S3', S2', SI', SO' f btZ3, Z 2, Z 1, Z0© 

[0 0 9 0] 

03 8lC^bfc^2te, ^lCD^Jg^ffiiCfel-tS^fPS' , JC©ftJZ£ % * 

-A-^n-^©K^§:^-r^^^>s„ r©^2^?>, Ktf>f& z^ A 

a-&ffif§#u, v Z$i&>Z>WiMi%l*. ±iZyjk\st=.l£ C3] , [4] (D£oT*2b 
[0 0 9 1] 

m 7 &_tiB b^^w©^ i ommmmzm v^ ?>*i5^-;t- ^ n -^m^ i 

02 8 ic^-r®S&&ffiv> = 

[0 0 9 2] 

So 02 8t% 6 teT > F>f- K 2 4 tern? X S/^T^f- ht'feS. 

[0 0 9 3] 

S&ttt7 l^X^/ U-tC«fcoT, Aija, b. c, d. e£A±lf. h, i ©jK 
j&*S-5§-££J£L£-;fo-a\ r*i£4;frib5l£#LTXtf>fnZ$:#£:^ ^2©^ 

v\§„ mm* i>^mnms' zmwrzizit, mums* (ozcDmm^nv. 4 

•ttet>*>2Mm.O 1 0 0 <J;Vn©T*&-5#, 2 ©*ftfc %£:(Z> 

E?:SSbT 1 £J£itfc£J:V>;ii:}fr<£>, #tt*&S' &S«bT, jRH 5 = 4 + 1 

^5 ^ti#A5I il^<^*5tlSo fcfc. E<Z>^i8I^H^3lS#l 8&, 06 
<D 1 9 hg#^^.T=b^fiBfT*&&«, 
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[0 0 9 4] 

bte> sv%ic i *f i ic^fj&LTv^r r©ri:^e>, Ktf>*nzT*te 

[0 0 9 5] 
[0 0 9 6] 

u = S3U(S2nSl) [7] 
v=/S3fl/S2 [8] 

[0 0 9 7] 

u=/S3' n/S 2' [9] 
v = S3' U(S2'flSl' ) [10] 

. ®8T% 6tty>K4*-K 1 6 l±>f 1 7 2 0 £¥#11 

2 1ttt7^f-h, 2 2 li^T^f- ht*5. 
[0 0 9 8] 

08tf>®i&kiU V bZBLm-tZJjiZO&OT*. [2] (DM&ftZOft 

[0 0 9 9] 

^f£, 2 0 tt^flDlTSI, 2ni*7^-h, 2 2»;7^-M'feS. 
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[0 10 0] 

5$ [5] ©^fDS' £^3- KLTjE:fl©;f-A-:7D-&atfg#u, 
[0101] 

ST, 0 8T', fB-^P2, P1B, P 1 A. POt^bfcf^ll -W^JS* 
[0 10 2] 

03 9 IC^L£:^3 08 KfettSTCS 2 aHf-^- P 2, P1B, P 1 A, P 

[0 10 3] 

m3fr*>. 2 P 2 , P1B, PI A, P0^^-A-7D-M 

[0 10 4] 

u = P2fl (P1BUP1A) [11] 
v=/P2fl (/P1BU/P1A) [12] 

110i©WT'fe5„ 0101% 6&T>F>f-K 1 6 JiW > A- 1 

[0 10 5] 

®10T^bfelHI5&tt> V SrSlGtS^©*©^ ^ [1] ©##6 

*DS©tt;fo*HC, 03 9 tC^bfe^3 ©%^2aiM#P 2, P 1 B, P 1 A, P 
0 Sr^n- FLTiEA©^-A-^n-^ffi^-^u, v£#TV*£o 0© 

«*n?HA/£au# 1 9i±. 0501 8 fcft#x.tt)fffiT*fee. 

[0 10 6] 

04 0t'^l^4 It. 09 {CfcttSTC^ }!{§#P 2 ' , PIB', PI A 
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[0 10 7] 

r©*4^e>, K£i2mm-%p 2 ' , pib \ p 1 a - , p 0 - x^x-a 

[0 10 8] 

u=/P2'f1 (/P1B'U/P1A') [13] 
v = P 2 ' n (P 1 B ' UP 1 A ' ) [14] 

011 liifBbfc^recDmi <Dmmj&mzm^bft2>*-A-yu-%i&m 

7&£;&nlf£3S> 2 1tt*7^-h, 2 2 it J Y>f- M'feS. 
[0 10 9] 

Si KDmmz. 5£ [5] ©^.Mfns ' <D 

fSfrUlC, 04 0©^4©%*25iM#P 2', P1B', P 1 A ' , PO '5: 

T?H^£»#1.9tt, 05© 1 8 i:g^m^.T%^#fT'fe^ 0 
[0 110] 

®^>f*yKKltt, tfr^^^Wt-^n-^ffiffiA*'©-^ c d, e, g. 
h##£b&VN 0 01 ©^--A-^n-^mtli 1 ICA#£*ITVn£ 

9 3tc©M#©^>^>> d, e. g, h£OfCU c £ ITAijf-^ $:4£x.tU£. 
^--A-7D-^iE5ilC^mTf^e o Sf, d, e, g, h £ 0 Idf- Slifm. 

[0111] 

ikfc /^9-^7>f^3i0J:^^II(D7^Hm £Mtfc#l 8 d , 8e 
^tfeSfeft, *--/t--7n-*ftffl;BA#te#d, e, g, h$r#BS"r^-5 

o 

[0 112] 
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[0 1 13] 

7«:£#n#^ 2 o tetanus!. 2 2tt;7^-M*fes„ 

[0114] 

an, m<Dmmttmx*%>z>o ho^^h/u^^i 9ii, 05© is 

[0 115] 
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[0 118] 
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1 10i(Z)MMt'$.S. 014t% 6te7>F^-K 1 6te-f 1 
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f££*lS„ t-A-7n-#aitliCl±> #»»8a, 8btf)ffi7Ja, b fl&JI 
#9 a©^r-vy-ffi*f fc. iIIJHI9d©^'J-tB*ii:, jfin3H*9 e<Z>3f-V 
y-ffi* j fc. fjfS©A>f *y K©«»#8 c, 8d, 8etf)£fi7Jc, d, ei: 
, mV<%S&.<DflQ%$59 b. 9 cCD^r^y-{ii7Jg> h T > h 6 0>ffi 

7Jk£, 1 If v Y\sV7.% 7 d©m^Jl tfAAStlTHS.- r*l£>£T<Z>A7j£ 
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